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(V • c) / t (DiS^^fTei t 
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[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3 ] :L(nU=i'^^^(D\-lh^%\±. %={A^^(r)^^4 

^^^5^1^61:1(1. I^J— (7?7*^i-A;/j*N-Tl-^VNr. ^ir 
tSL. A;'jiSiffeT'-:^^^-^i^^^-y f:iEtiur^^i^/ci^ 

H^FPN7=^~-i^^^f®^r5C^I:icti9. FPN^r^-^i&L 

[0 0 0 4] ^/c^-T-il5/^(7?rJ;bo# (OMlEd. ifuf^iij 
-/^ 2o(0||/^6A*0^iftt-^o''^'cm;^JX"-'i'^ifet) . 

'9 ^^l!iEUTV^5 (f^'J ;t(l'#r;Fl¥ 2 - 1 0 7 
0 7 4-^^^#RS) o 
[0 0 0 5 ] 

^ tffl jE i- 6 r ^ //^ ^ /j: V \ 
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/u CO ^ o § ^ -T ^ S (1* ^ o t (7:) 2 o ^ lii! IE 5 w 
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[0 0 0 8 ] JO 

& ^ ^ 1 1* e o ^ -tfD II£ ^ fT X 6 J: ^ t - L /c "b 6 o 

[0 0 0 9 ] J: f9;^f*:fl'j(:ifi. :^|gf]^l t??lll^^D?^0fti^l. 

101000) ist^fii U/cy^^-^ ^HX <9 ^;^WStt-r 

^m%^fk m\(O\0^. 108^) i:. t^'^o#S 
t^h\^h-:>^^^Wi'^^%]^'r^'^■-^k ([gIlcoii2) 
:7^- KV^-y^^-Pi^ (la 1 00 1 0 0 0) ^^"T^o 

[0 0 10] *iiiPj!(7)^Mi(7:»jr^rifi. ^KnT^-^^jy/iJ^iS^f' 

(11)1(^) 1 0 0 0) oom;/:ifi/3H^-^^fiii-^, ^(^/c: 

I 1 1 = {(T r 1 1 — >;m/iEV 1 1 ) 
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[0011] /1<'a>-:5??JJ^.^f-j^'tr>-»;- 1 Ic^ol^T. US 
}Afia:RBCO(i*bo^/pF P Nc7)5iz/Jil[i]T'fe . ^ hKC^ 
II ffi In ft ( ^ It m i- a /c i6 . ft£M (la CO f:, o ^ ii^ m \M. li* 

[0012] z.<Dfz.^:^^ \^<nn-]-'<oi)f^9\Kf}^^\'y 

-y^^-r^w ctiwJ: > FPN. iSi^fi*^o^.ti|jlE>^fT^3 
[0013] C J: 9 tmr^ L/cC J: t) . 

CO n M ? f® t w I > r f 1 . ir V -tj - CO lan ^ CO ti^ m (it ^ J J iij 

fi'e)0# tflliET'fT9 2o(?:)|^/^6 AMTtiftl- 

:|o 6 fil :^ J - ^ Ife ^# \% fl ft^ (t ^ ^ <t L 

[0014] 

[^^gif^'J] ±12U/c7ti:^i|fj;i(7:)^raiCo^r0fil^ J: «^f^4ini:iF^ 

ycWiWi-t^. m 1 Kx. i^%m(om 1 oo^itf^ijcoiff/jjc^Tr: 

[0 0 15] m \ ^#n^,i'6<h. 7Kci^-^?j!i73^^hiS-lr 



1 fS5> I- y v v^;^ ^ r r i i (Om ^ y 
^ixXU ^ . T r 1 1 co-<— ;^rl/iiiV l l (3: J: . 
(1) XH'^hi'x.hW^kl 1 \ m%f\.ho 

[0016] 

(T r 1 1 (D-< — y^ . rc ^ -3? Wi'fg 



/iE VBETrl l) } / (i^ ^^'/OffiMft R B ) 

[0017] :L(nmk i i i ii. f^5>n ^^^^^vHi-c i i j^? 

VI 3 J: 19 — X!I/£;5Sfcit^^^;^X^ h ^ T r 

[0018] m9t^ ^-T^V-ihC 1 1 (DmiLVX. ')^v V 

^^^swi 1 cij: 19 1 mnnmu<n^)M^y 

y ir :y hfEilEV 1 2 (7:)?1;(v;e:(c y ir :y h ^n6o 
[0019] SfTiR 1 1 ^ It^inR 12. h ^ >v^X ^ T 
rl2HFET (fS^^J;^ I- 7>'v^;^ -5') rMfffiJc ^ 5 

y-^:7,fn!7[Eiffsr'^t) . ?i^>^>7^>i^c 1 1 (om 
fi. rf^^>[Hiffgj 1 0 0 0 ^^:^r^i-ao 

[ 0 0 2 0 ] II^tHim 1 0 0 0 0OM:l;^jmBEV 1 0 0 

->^;:7;a-o !7djyj?l/E) f;i. 3! 1 (^iiiiiggg 1 0 1 , 

>'^lHll?g 1 0 2 . !?J#;=^-f :y ^-S W 1 2 ^i^lT. A/D 

^j^^i 0 3ICJ; 19 r-r^^/m^t^h^ ^ 

0 4tc-c. sci 0 u-^o^t-^^-ia^ fsiai?r^m 

^a^io^^y 1 0 5l;ilCi"9i^tro 
[0 0 2 1 ] ^/c:. ji^lTiR 1 4. T :^mmv 14 



••(1) 

(m uv 1 4 = v 1 3) \zx V -<-y^m}3if)mm^ti^ 

Vv^y^^T r 1 4 Ci^THi^IclHltf^^tf^f/ijc T r 1 4 
com 5 :y ^?l;J!£^U'J#:^-r :y S W 1 2^|l-CAXDgl' 

m^i 0 3l;iJ: t^r^V >^-3?/ug?j^L. ia^[Hii?Si 0 4 
J:t)Scl 0 :7 u-jL.o(t-^^T^^ ^2<0;^^-y 1 0 

[0022] ^UT. ^lCO^-T-yi05. fjf5 2oO/-T- 
y 1 0 8(7?^tt-^';^-u(clfe'9 3Z.^;^'L/c7^^-^(l. 1 coT 

-<u-::/>'^ (r^-^it) iHllfgioe. 2 (^r-< i^- 
>'^/m^ 1 0 9 tr i: <9 ¥it^fl:^tTi\ l^ bo^fiiTfc^/il 

iHiimi 0 7. ^'^'f r^?iy^^ai[E]tf«i 1 o(cj:i9. AX 

0 0 Trl4corii^-/^ f{|/£ <h (b^i^^^ivMiMiiK 

^ft-^u (f^^o^m^jfcto^/jj) . 1 
[0 0 2 3] ^co-^mm\zmn^mm^^-hmknim^^ 

[0 0 2 4 ] wCOt^;K&^D/Ag^|^^ 1 1 3\ZXVr-i- 
n^m-^tCg^l^U. m2(7:)l^ithl^l 1 4^^T. m?^Wr 

1 1 5 trA;^J$;Jx5o 
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[0 0 2 5 ] ^nmi 1 5(Dh 0-'Jj<OKi3\^n. 
R 1 5 . h 7 T r 1 5 . T r 1 5 oo^— >^fiEH 

V15 (V11=V15) {CJ: 19^^ 7[HlSS 

[0 0 2 6] :L(Om%^l 1 5 ^-T^v-H/c 1 

2^^U. T r 1 1 <D^-~:^mi^V 1 1 (Cf^]-;/JOL. ^ >f 

[ 0 0 2 7 ] m^. m\\:i7r^v.izmm]<r)m^(Dmmm 
[0 0 2 8] ms\^. ^r^^ ;^~-^mmvwt'^:y^y(Dmn% 
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[0 0 3 0 ] lEI 2 (1. 1 cO^JSiMc^fjfl^^FA 
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[ 0 0 3 6 ] T r 1 1 (D^~y.mBlV 1 1 fA~7^(/:> h t 
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:ij v 1 0 0 t^?<^f^e)0§. F P N/Am^Aii'^o 

[0 0 3 7 ] r COF P NCOffljIE^tT^ 1 O(;0i^J — 
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m%K 1 4 C0ffi^nffi<t L < L. h y V-v^X^ r r 1 

3 t hy>' i^y^ ^ T r 1 4 h 1 "f- y ' =^ T /I- - y 
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W 1 2 ^^?J «9#;t. A/Dm.\%m\ 0 3\ZX^)^'^ 'J-^ 

2C0;^^y 108 t^l&i^iZ^tro 

[0045] -^LT. ^I(^y^-yi05. ?f52COy^- 

y 1 0 8(o^n^'ix(cifet)i^^^-L/c-r-^t^, micor 
50 0 9 IcJ: ¥i^fl: (fa^lH]ffST-6 4 y U"-^>:^>(7)f/|f5^ 
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[0048] 112=V100-C/'t -O) 
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-<r;^fi?5Ei 1 3 (r>ntti^y<4 T ::=^mmmmBm I 1 0 

[0 0 5 1 ] rrT% i^mi'^m^\zmi'i^mmmh^<4 
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2^^LrTr 1 1 (^-<-;=^.?l/£V 1 ^4 

[oo62]cco:7^ - K/^ >y ^ iliiJiitli^fT 3 r f;i cfc 
(E]ffgtU:^rl;iEv i o ot^F p N^o/^^vi^:;'J/Jq#^^^-5o 

^LT. FFNMiEt^. ifi^g^l 0 1 (D-y^ >-^Jitf -6 

[ 0 0 6 3 ] ^~-'^mmvu^^^^^y\<DmK 

[ 0 0 6 4 ] Km^^V -m<O^Y^u 
40 1 COfiS^yiftRB' fl. c^S^ (6) X^-^hiX^, 

[ 0 0 6 5 ] R B ' R B ( 1 -h n; ■ A T ) ■ • (6) 
[ 0 0 6 6 ] rrT% a.m^m^^^. ^m^/^ 'Y^7y 

[0 0 6 7 ] r^/^tf^i^a. ^lia/^Ji^-A 

RBco;^(Drja<tr/^6o 

[0 0 6 8 ] RB' -RB (1 -f-A) •••(7) 
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1 Sm-Jjt LX7T-i'X 0 (C. D/A^m^ 1 1 3 (Omil 

(O^^^'^io^^ ^ ^^^Vf^sv^ 1 lUU^^/^:^ (c) (O 
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;^^Tr 1 It^m^ y^?l/±<Jrir>'ii-(7)ft.^|7tftRB(7:)r^^ 

[0 0 5 8 ] L?:i^U. ^[hK h ^ >^C^;=«^^ T r 1 1 (D^ 
-;=^?1BEV 1 1 tr:7^- fliiJ^^fJ^tf^s^^ <h L 

T 1/^6 (JOT', h y i^'J T V X 1 (D^—y^ - :x,% y ^ 
f?gTl/i£VBETrU^%iSi-^/^^®;;»^fo6/c*!). T r 1 1 

K-'^ry T r 1 1 co-<";^?lJEv 1 1 l;i:7^ 

[0 0 5 9] J:o-c. Ile^trf 1 1 5 CO— (OA;^jtc:^ 2 
m^'^W.x 1 4(;om;'j^A;'j u. fiii(^A;^j(cfi. .fl^> h ^ 
l^i^y^^T r 1 1 (Doi^ :y^?l;/£^fpI-"?lfE;)5A;/:f ^tt 
5 J: 0 fe^lnR 15. h^>'e/;=?.:i?Trl5.Trl 
5(^:>--i — ;^?1/£V 15 (V11=V15) \ZXX^^xy 

[0 0 6 0] ^/c. CoOm^ :y-i7:7^n 17[H][?g(i. .ffi:^> 
I^^>':>^-^^T r 1 1 coni ^ ^/ ^'mEE?)5ii£|igic^-x.b;^x 
minRl 5 (Dlt^ttftflir >'-!^(7:)ffi<7i(SR B <h 
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10 0 7 1 ] h^mmx^mnmmt l, ^(omm^^ 
m'^fiiy t~^'ht. IX. I Yt^•=e^^^'nisk^ ( 8) . 

I Y = ((V 1 1 - VBETrn)-*-(K 
■••(9) 

[0074]m?. V11-V15. VBirxrll = V 
BETrlsX'foe/j-e. I Yflc^xt (9) ' tm^i-^. ^ 
- K/^:y ^fli(J^^(I^fToXl^^(^T\ I X= 1 Y t^l^o 

10 0 7 5 ) 

IY = K(V1 1 -VBETru)/l<RX '(9)' 

10 0 7 6 ) Kku<'y-'\k(ommx\^m'h^m 
I X p. -'^(DmmY \::m^^mm^^ i y 

Pt-^-^t. I XP> 1 YPfl^x^ (10). (11) 
[0 0 7 7 ] 

I XP = (V 1 1 - VuETilO/RX (1 +A) -(lO) 
1 YP = K(V 1 1 -VBETrll)/KRX (1 +A) - (U) 
[0 0 7 8 ) A5t^°y "'^^ I X P = I Y P 

[0 0 7 9] iai^f;?^.^^. -trv^j-coti^jnfitR B;^^nlbo^/^ 
Ti/^^^. A^|-/>"7-m(Oir>'^/cotL^^nftRB' (^if-f^) 

[0 0 8 0) Lt^^L. 1 o(7:)j^— (7?7:)^^hA;'j^#TT:r' 
ir>i^£Dti£jyifitRBt;iJ; e^TW^XUffg 1 

0 0 0 <Dmf]Y 1 0 0 ^ — J: 5 lC'<-;=^||/n£V 

1 0 0 ^fri>J^»uxv^6 i: T% i^itt^f (;:>trtljH^ 

[0 0 8 1 ] :^%m(om 2 <D'mfM\^-D\^^xmm 

[0 0 8 2] m'Slcfy^Lftm'jym^s 0 0 0^. urn;:: 
^- L/cHfjfSfl 1 oo^Mil^'lt/)®^!"]?^ 1 0 0 0 
t. ms ftS^viR 13. h ^ >'>?;=;^ T r 1 

3. T r 1 3<D-< — :^m}£V 1 3 /j^ ^ ti^/jjc ^ ;ix 5 T 

(0 0 8 3) ZiDfcl^. Iil3 {rTpL/c. ^ 2 (O^JliSff'j 

*3Mt6a^iH]sS3 0 0 oxn. yfiu ^-^m-mm-t:^ 
•^j- 1 I 3 1 fS^^^ ^^T^'^'-'^-c 3 1 /^^b 

on. ik^ (12) coxo{^n^^i':itf)*^x^6o 

[0084] V300=I 32 • t •(12) 
[0085l::rT% [32 mM^y^ Xt^V^^C 3 1(D 

ikmmm. (131-132). t mM'jym?^ h 

C 3 1 iD^m^^ix^'iiy7^i^X\^^^^ 

(0 0 8 6 ) :^3m(om2 (Dmmmxn. m^^m^^ 0 
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(9) xm^ii^o 

[0 0 7 2 ] 

1 x = (v 1 1 -Vbetiii)/i^x -(S) 

[0 0 7 3 ] 

~ 1)(V 1 5 -VBETrl5)/k RX 

(i. |@^>ri ^-T'^^-tj^C 3 1 fj^h(DmE.m.TM I 3 2 6D;^;^<1: 

JO ^nx''^mm<Ditb^^fA w ai -c ^ ^ o 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to FPN 
of a bolometer type infrared sensor, and a sensitivity dispersion amendment circuit about 
infrared image pck-up equipment. 
[0002] 

[Description of the Prior Art] Generally, for an infrared image pck-up element, dispersion 
in the output called a "fixed pattern noise" (it is called "FPN") for dispersion in the 
property of each pixel exists, and in order to improve quality of image, it is necessary to 
remove FPN contained in a picture signal. 

[0003] Dispersion in this element property is divided into dispersion and element 
sensitivity dispersion of bias level for every element. Generally, in order to remove 
dispersion in the bias level for every element, the image data which removed FPN has 
been obtained by subtracting the FPN data concerned which acquired FPN data peculiar 
to each sensor under the uniform infrared input condition, memorized this in memory, 
and were memorized in this memory from input image data. 

[0004] Moreover, the amendment of dispersion in element sensitivity took output data in 
the two uniform different amounts of incident lights in the field, acquired the gain 
(inclination) information for every element from the difference, and has rectified it by 
multiplication and subtraction (for example, refer to JP,2- 107074, A). 
[0005] 

[Problem(s) to be Solved by the Invention] compUcation of data acquisition operations, 
such as circuitry becoming two stages at an amendment about two, dispersion in the bias 
level for every element, and element sensitivity dispersion, and acquiring output data in 
the two uniform different amounts of incident lights in a field, since the conventional 
amendment circuit is considered as the above composition, and data processing of data 
origination ~ two-step floor — if it does not carry out — two, bias level and sensitivity 
dispersion, ~ an amendment — things are not made 

[0006] therefore, this invention is made in view of the above-mentioned situation — 
having — the purpose only acquires data under one uniform infrared input condition — it 
is — two, dispersion in the bias level for every element, and element sensitivity 
dispersion, ~ an amendment — it is in offering the infrared image pck-up equipment 
which made things possible 
[0007] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, infrared 
image pck-up equipment Ming from a book A bolometer type infrared sensor (it is only 
called a "sensor") and the integrating circuit which reads the output of the aforementioned 
sensor. It is characterized by feeding back the output obtained by means to record the 
amount of dispersion of the output of the aforementioned sensor, means which carried out 
[ aforementioned ] record to vary and to compute the dispersion coefficient of each pixel 
from an amount, the means which carries out the multiplication of the aforementioned 
coefficient and the reference voltage, and the aforementioned multiplication means to the 
control voltage of the aforementioned integrating circuit. 
[0008] 

[Embodiments of the Invention] The form of operation of this invention is explained 
below. The form of operation of this invenfion passes fixed current, and enables it to 



perform FPN and a sensitivity dispersion amendment under one uniform infrared input 
condition irrespective of dispersion in the resistance of each pixel of a bolometer type 
infrared sensor by detecting the amount of resistance dispersion of a bolometer type 
infrared sensor as a FPN amendment signal, and feeding back to the voltage which 
controls the current which flows this FPN amendment signal to a bolometer. 
[0009] More specifically, the gestalt of operation of this invention has the means (1000 of 
drawing 1 ) which reads the signal of the bolometer type infrared sensor 1, a means 
means (105 of drawing 1 , 108 grades) to incorporate and memorize the read data, a 
means (1 12 of drawing 1 ) to vary from the amount of dispersion and to compute a 
coefficient, and a feedback means (1000 of drawing 1 ). 

[0010] The gestalt of operation of this invention computes the amount of resistance 
dispersion of each pixel of the bolometer type infrared sensor 1 from the output voltage 
of a readout circuitry (1000 of drawing 1 ). For this reason, it is not necessary to measure 
the resistance of each pixel with other equipments. 

[001 1] In the bolometer type infrared sensor I, dispersion in resistance RB is the cause of 
main of FPN, and further, since sensitivity is proportional to resistance, dispersion in 
resistance causes sensitivity dispersion. 

[0012] For this reason, FPN and a sensitivity dispersion amendment can be performed by 
detecting the amount of resistance dispersion of each pixel, computing the dispersion 
coefficient of each pixel from the amount of dispersion, and feeding back to a control 
voltage under one uniform infrared input condition. 

[0013] In order to measure the resistance of each pixel of a sensor in the gestalt of 
operation of this invention by having considered as such composition, other equipments 
are made unnecessary and complicated operation of the output-data acquisition in the two 
uniform different amounts of incident lights etc. is not further needed in the field 
conventionally performed by sensitivity dispersion amendment. 
[0014] 

[Example] The gestalt of operation of the above-mentioned this invention is explained 
below with reference to a drawing about the example of this invention that it should 
explain to a detail more. Drawing 1 is drawing showing the composition of the 1st 
example of this invention. 

[0015] If drawing 1 is referred to, the bolometer type infrared sensor 1 will be connected 
to the emitter of the integration transistor Trl 1, and the current 11 1 given by the 
following formula (1) with the base voltage VI 1 of Trl 1 will flow, 
[0016] 

II 1= {(base voltage VI 1 of Trl 1 )- (voltage VBETrl 1 between base emitters of Trl 1)} 
/(resistance RB of a sensor) - (1) [0017] the bias current 113 to which this current II 1 is 
given by the current regulator circuit by which transistors Trl 3 to which base voltage is 
supplied by the discharge current 112 from an integrating capacitor CI 1, and resistance 
R13 and the power supply VI 3 for bias are consisted of - since - it becomes 
[0018] The potential of an integrating capacitor CI 1 is reset by the potential of the reset 
voltage VI 2 during the reset for every period of 1 pixel by the reset switch SWl 1. 
[0019] Resistance Rl 1, resistance R12, and a transistor Trl 2 are source-follower circuits 
which consist of FET (field-effect transistor), and output potential change of an 
integrating capacitor CI 1, The circuit constituted above is called "integrating-circuit" 
1000 here. 



[0020] Through the 1st amplifier 101, a clamping circuit 102, and a circuit changing 
switch SW12, the output voltage VI 00 (source-follower output voltage) of an integrating 
circuit 1000 is changed into a digital signal from an analog signal by A/D converter 103, 
by the integrating circuit 104 which considers this digital signal as an input, integrates the 
signal of several ten frames and incorporates this addition result in the 1st memory 105. 
[0021] Moreover, the transistor Trl4 to which base voltage is supplied by resistance R14 
and bias power supply V14 (however, V14=V13) constitutes a current regulator circuit, 
carries out digital conversion of the emitter voltage of Trl4 by A/D converter 103 
through a circuit changing switch SW12, integrates the signal of several ten frames by the 
counting circuit 104, and incorporates it in the 2nd memory 108. 
[0022] And the data incorporated by each of the 1st memory 105 and the 2nd memory 
108 It equalizes by the 1st average rhe JINGU (equalization) circuit 106 and the 2nd 
average rhe JTNGU circuit 109. by the dispersion current calculation circuit 107 and the 
bias-current calculation circuit 110 Current value is calculated, respectively from the 
emitter voUage of the counting-circuit output voltage VI 00 and Trl4 incorporated by 
A/D converter 103 (calculation of dispersion current), and the amount of current which 
flows to each pixel with an adder 1 1 1 is computed. 

[0023] The coefficient of dispersion in each pixel to the average of the current which 
flows to each pixel is computed from the current value which flows to each of that pixel 
by the coefficient calculation circuit 112. 

[0024] This coefficient is changed into an analog signal by D/A converter 113, and it is 

inputted into a multiplier 115 through the 2nd amplifier 1 14. 

[0025] To another input of a multiplier 115, resistance R15 and the base voltage VI 5 

(VI 1=V15) of transistors Trl5 and Trl5 constitute the emitter follower circuit. 

[0026] The output of this multiplier 1 15 is added to the base voltage VI 1 of Trl 1 through 

a capacitor CI 2, and feedback control is performed. 

[0027] Next, operation of the 1st example of this invention shown in drawing 1 is 
explained with reference to a drawing. 

[0028] The composition of a bolometer type infrared sensor is shown in drawing 5 . 
drawing 5 - setting ~ 501 - a level shift register and 502 ~ a perpendicular shift register 
and 503 - the level AND gate and 504 - the perpendicular AND gate and 505 ~ a level 
switch and 506 - in a perpendicular signal line and 509, a common-source hne and 510 
show the bolometer and 511 shows [ a perpendicular switch and 507 / a level signal line 
and 508 ] the output The perpendicular AND gate 504 controls ON/OFF of the NMOS 
transistor which inputted the output and the perpendicular output enable signal OEV of 
each stage of the perpendicular shift register 502, and was inserted by the output between 
the bolometer 510 and the common-source line 509. The level AND gate 503 inputs the 
output and the level output enable signal OEH of each stage of the level shift register 
501. by the output ON/OFF of the level switch 505 which consists of the CMOS transfer 
gate inserted between each perpendicular signal line 508 and the level signal line 507 is 
controlled. 

[0029] With reference to drawing 5 , with the level shift register 501, the perpendicular 
shift register 502, the level switch 505, and the perpendicular switch 506, a bolometer 
type infrared sensor is chosen one by one, and, as for the output it is [ output ] each pixel, 
each pixel is taken out one by one from the perpendicular signal line 508 by the output 
terminal 511 through a level switch. 



[0030] Drawing 2 is a wave form chart for explaining operation of the 1st example of this 
invention. 

[003 1] With reference to drawing 2 , the pixel is changed to ON period of SWl 1 control 
pulse ( drawing 2 (C)) which controls opening and closing of a reset switch SWl 1 with 
the clock ( drawing 2 (B)) of the bolometer type infrared sensor 1 . 
[0032] The wave form chart of the integrating-circuit output VlOO ( drawing 2 (A)) 
shows potential change of an integrating capacitor CI 1, the potential of an integrating 
capacitor CI 1 is reset by the potential of the reset voltage VI 2 during the ON of SWl 1 
control pulse, and current flows [ SWl 1 control pulse / the discharge current 112 from an 
integrating capacitor CI 1 ] to the bolometer type infrared sensor 1 during the OFF. 
[0033] Here, the integrating-circuit output voltage VlOO is given by the following 
formula (2). 

[0034] V100=I12.t-/degree C (2) [0035] However, in n2, the discharge current of an 
integrating capacitor CI 1 and t show the reset time (OFF period of a reset switch SWl 1), 
and C shows the capacity of an integrating capacitor CI 1. 

[0036] In a basis with the fixed base voltage VI 1 of Trl 1, since the discharge current 112 
of an integrating capacitor CI 1 is different for every pixel when the resistance RB of 
each pixel of the bolometer type infrared sensor 1 varies, naturally the output VlOO of an 
integrating circuit 1000 also varies, and FPN generates it. 

[0037] In order to rectify this FPN, the data showing the amount of dispersion of the 
resistance RB of the bolometer type infrared sensor 1 are acquired under one uniform 
infrared input condition. 

[0038] The coefficient of the amount of resistance dispersion is computed firom this data, 
and a FPN amendment signal is created, 

[0039] By feeding back to the voltage which controls the current which flows the FPN 
amendment signal to a bolometer, without being dependent on dispersion in the 
resistance of each pixel of the bolometer type infrared sensor 1, fixed current flows and 
FPN and a sensitivity dispersion amendment can be performed. 
[0040] In order to realize the above-mentioned FPN and a sensitivity dispersion 
amendment, in the 1st example shown in drawing 1 , first, from the integrating-circuit 
output voltage VlOO and the emitter voltage of a current regulator circuit, the amount of 
current which flows to each pixel of the bolometer type infrared sensor 1 is computed, 
and the amount of resistance dispersion is detected. 

[0041] Reversal amplification is carried out with the 1st ampUfier 101, and by the 
clamping circuit 102, the integrating-circuit output voltage VlOO is the timing of a clamp 
pulse shown in drawing 2 (D), and clamps the reset period of the integrating-circuit 
output VlOO on the minimum voltage of the input voltage range of A/D converter 103. 
[0042] To the timing of the control pulse of A/D converter 103 which shows this signal in 
drawing 2 (E) through a switch SWl 2, it changes into a digital signal by A/D converter 
103, and for the purpose of removal of random noise, the signal of several ten frames (for 
example, 64 frames) is integrated, and an addition result is incorporated in the 1st 
memory 105 by the counting circuit 104. 

[0043] Although the same circuit as the current regulator circuit which consists of 
resistance R13 and base voltage VI 3 of transistors Trl 3 and Trl 3 is constituted from 
resistance R14 and base voltage V14 (V13=V14) of transistors Trl4 and Trl3 in order to 
detect the amount of current which flows to a current regulator circuit In order to 



compute a bias current correctly, it is desirable that make equal the resistance of 
resistance R13 and the resistance of resistance R14, and a transistor Trl3 and a transistor 
Trl4 also arrange an electrical property using 1 chip dual matching transistor etc. 
[0044] A switch SW12 is changed, this emitter voltage of Trl4 is changed into a digital 
signal by A/D converter 103, a counting circuit 104 integrates the signal of several ten 
frames (for example, 64 frames), and an addition result is incorporated in the 2nd 
memory 108. 

[0045] And the data incorporated by each of the 1st memory 105 and the 2nd memory 
108 It equalizes by the 1st average rhe JINGU circuit 106 and the 2nd average rhe JINGU 
circuit 109 (when integrating 64 frames by the counting circuit). It carries out. 64 — a 
division — carrying out — by the dispersion current calculation circuit 107 and the bias- 
current calculation circuit 1 10 The emitter voltage of the integrating-circuit output 
voltage VI 00 and Trl4 incorporated by A/D converter 103 is calculated as current value, 
respectively, and the total amount of current which flows to each pixel with an adder 1 1 1 
is computed. 

[0046] As calculation of each current is shown below, it is performed, 

[0047] If calculation of dispersion current transforms an upper formula (2), the following 

formula (3) will be obtained. 

[0048] I12=V100.C/t (3) [0049] The capacity C and the reset time t of an integrating 
capacitor CI 1 are known, and the integrating-circuit output voltage VI 00 reads the data 
incorporated in the 1st memory 105, it varies and performs calculation of the discharge 
current 112 in the current calculation circuit 107. 

[0050] Calculation of a bias current computes a bias current 113 in the bias-current 
calculation circuit 1 10 from the data with which supply voltage VDD and the resistance 
of resistance R14 incorporated ** and the emitter voltage of Trl4 in the 2nd memory 108 
by known. 

[0051] Here, when it is known, the current, i.e., the bias current, which flows to a current 
regulator circuit, the resistance R14 and the base voltage VI 4 and SW12 of transistors 
Trl4 and Trl4 which were constituted in order to detect a bias current, the 2nd memory 
108, the 2nd average rhe JINGU circuit 109, and the bias-current calculation circuit 1 10 
can be deleted, and it can change to these circuits, and can replace in the bias-current 
constant circuit 1 16. 

[0052] The following formula (4) is calculated by the coefficient calculation circuit 1 12 
from the total current value which flows to each pixel, and the coefficient of dispersion in 
each pixel is computed. 
[0053] 

{(average of the current which flows to each pixel )/(current value which flows to each 
pixel)- 1 } - (4) [0054] Moreover, calculation of a coefficient may calculate the following 
formula (5) by making into a criteria pixel a certain specific pixel with the current near 
the average of the current which flows to each pixel which flows to a pixel. 
[0055] 

{(current value which flows to a criteria pixel) / (current value which flows to each pixel) 
-1 - (5) [0056] It changes into an analog signal by D/A converter 1 13, and the 2nd 
amplifier 1 14 performs a gain adjustment so that the timing by which the output of D/A 
converter 1 13 breaks this coefficient strangely [ end ] as shown in drawing 2 (F) as D/A- 
converter 1 13 output may become during the ON of SWl 1 control pulse (C). 



[0057] Here, since the current which flows to each pixel is decided from the relation 
between the emitter voltage of a transistor Trl 1, and the resistance RB of a sensor, the 
coefficient of dispersion in each pixel is proportional to the emitter voltage of a transistor 
Trll. 

[0058] However, since it is going to control by feeding back to the base voltage V 11 of a 
transistor Trl 1 this time and it is necessary to take into consideration the voltage 
VBETrl 1 between base emitters of a transistor Trl 1, the muhiplication of the emitter 
voltage of Trl 1 and the dispersion coefficient of each pixel is carried out, the amount of 
feedbacks is calculated, and it feeds back to the base voltage VI 1 of Trl 1. 
[0059] Therefore, the output of the 2nd amplifier 1 14 is inputted into the input of 1 of a 
multiplier 1 15, to other inputs, resistance R15 and the base voltage V15 (VI 1=V15) of 
transistors Trl 5 and Trl 5 constitute an emitter follower circuit, and the amount of 
feedbacks is computed to them so that the same voltage as the emitter voltage of the 
integration transistor Trl 1 may be inputted. 

[0060] Moreover, as for this emitter follower circuit, it is desirable to make the resistance 
of resistance R15 almost equal to the resistance RB of a sensor, and for a transistor Trl 1 
and a transistor Trl 5 to also use 1 chip dual matching transistor etc., and to arrange an 
electrical property so that the emitter voltage of the integration transistor Trl 1 may be 
given correctly. 

[0061] The output of this multiplier 1 15 is added to the base voltage VI 1 of Trl 1 through 
a capacitor C12, and feedback control is performed. 

[0062] By performing this feedback control, irrespective of dispersion in the resistance 
RB of each pixel of the bolometer type infrared sensor 1, fixed current flows to each 
pixel and the output in which the integrating-circuit output voltage VI 00 does not have 
FPN is obtained. And the gain of amplifier 101 can be raised after a FPN amendment, 
and a dynamic range can be utilized effectively. 

[0063] Next, an amendment of sensitivity dispersion of the bolometer type infrared 
sensor 1 is explained. 

[0064] Resistance RB' of the bolometer type infrared sensor 1 after incidence power is 
given by the following formula (6). 

[0065] RB'=RB (1+alpha-deltaT) (6) [0066] Here, in alpha, a temperature coefficient 
and deltaT show the diagram temperature rise. 

[0067] If it considers now that a temperature coefficient alpha and diagram temperature 
rise deltaT are each pixel constant value, it will be expressed with the following formula 
(7) and resistance RB' of the sensor after incidence power will become the fiinction of 
only the resistance RB of a sensor. 

[0068] RB'=RB (1+A) - (7) [0069] However, it is A=alpha-dehaT. 

[0070] Here, operation when performing feedback control is explained. 

[0071] When a certain pixel X is made into a criteria pixel, the current which flows the 

resistance to RX and its pixel X is set to IX and the resistance of a certain pixel Y is made 

into K times of Pixel RX, and the current lY which flows to the pixel Y, IX and lY are 

expressed with the following formula (8) and (9), respectively. 

[0072] 

IX= (VI 1-VBETrl 1)/RX - (8) [0073] 

IY= (Vll-VBETrl 1) (+(K-1) (V15-VBETrl5)/kRX --(9) [0074]) Here, since it is 

VI 1=V]5 and VBETrl l=VBETrl5, and lY is expressed as following formula (9) ' and 



feedback control is performed, it becomes IX=IY. 
[0075] 

IY=K (VI 1-VBETrl 1)/KRX - (9) ' [0076] Furthermore, IXP and lYP are expressed with 
the following formula (10) and (11) when the current which flows the current which 
flows to the pixel X after incidence power to the pixel Y after IXP and incidence power is 
set to lYP. 
[0077] 

IXP= (Vll-VBETrl 1)/RX (1+A) - (10) IYP=K (Vll-VBETrl 1)/KRX (1+A) --(11) 
[0078] That is, after incidence power serves as IXP=IYP. 
[0079] Usually, if the resistance RJB of an oak and a sensor varies, the increase of 
dispersion and sensitivity dispersion will generate resistance RB' of the sensor after 
incidence power. 

[0080] However, the amendment of sensitivity dispersion is also performed by 
controlling the base voltage VI 00 to acquire data under one uniform infrared input 
condition, and not to be based on the resistance RB of a sensor, but to become fixed 
about the output VI 00 of an integrating circuit 1000. 

[0081] Next, the 2nd example of this invention is explained with reference to a drawing. 
Drawing 3 is drawing showing the composition of the 2nd example of this invention. 
[0082] The current regulator circuit which passes the bias current which consists of 
resistance R13 and base voltage V13 of transistors Trl3 and Trl3 in drawing 3 as 
compared with the integrating circuit 1000 of the 1st example of the above which showed 
the integrating circuit 3000 shown in drawing 3 to drawing 1 is omitted. 
[0083] For this reason, by the integrating circuit 3000 in the 2nd example shown in 
drawing 3 , the current 13 1 which flows to the bolometer type infrared sensor 1 turns into 
only the discharge current 132 from an integrating capacitor C31, and the integrating- 
circuit output voltage V300 can be shown like the following formula (12). 
[0084] V300=I32.t-/degree C - (12) [0085] Here, in 132, the discharge current (131=132) 
of an integrating capacitor C3 1 and t show the reset time (OFF period of a reset switch 
SW3 1), and C shows the capacity of an integrating capacitor C3 1, respectively. 
[0086] In the 2nd example of this invention, the current 13 1 which flows to the bolometer 
type infrared sensor 1 by omitting the current regulator circuit shown in drawing 1 can 
compute dispersion in each pixel by the operation once in an integrating circuit 3000 
from the integrating-circuit output voltage V300 from the discharge current 132 from an 
integrating capacitor C3 1, and a bird clapper. 

[0087] For this reason, the resistance R14 constituted in order to detect the bias current 
shown in drawing 1 , the base voltage V14 and SW12 of transistors Trl4 and Trl4, the 
2nd memory 108, the 2nd average rhe JINGU circuit 109, the dispersion current 
calculation circuit 107, the bias-current calculation circuit 110, and an adder 1 1 1 can be 
deleted. 

[0088] However, since the current 131 which flows to the bolometer type infrared sensor 
1 in drawing 3 compared with the current II 1 which flows to the bolometer type infrared 
sensor 1 shown in drawing 1 becomes large, in a basis with the same capacity of an 
integrating capacitor, the amplitude of the integrating-circuit output V300 becomes large, 
and it has the case where it stops going into the dynamic range of an integrating circuit. 
Here, the integrating-circuit gain G is given by the following formula (13). 
[0089] G=t/C-RB - (13) [0090] However, in t, the reset time (OFF period of reset 



switches SWl 1 and SW31) and C show the capacity of integrating capacitors CI 1 and 
C3 1, and RB shows the resistance of the bolometer type infrared sensor 1, respectively. 
[0091] Although the problem of the dynamic range of a circuit is solvable by making the 
amplitude of integrating-circuit output voltage small by enlarging capacity C of an 
integrating capacitor and making integrating-circuit gain G small, it is, when it becomes 
impossible to disregard the influence of the noise after the integrating circuit to the 
integrating-circuit noise by lowering integrating-circuit gain, 

[0092] Next, the 3rd example of this invention is explained with reference to a drawing. 
Drawing 4 is drawing showing the 3rd example of this invention. 
[0093] If drawing 4 is referred to, in the 3rd example of this invention, the integrating 
circuit 4000 will be made into the same circuitry as the integrating circuit 1000 of the 1st 
example of the above shown in drawing 1 , will carry out digital conversion of the output 
voltage V400 of an integrating circuit 4000 by A/D converter 403 through the 1st 
amplifier 401 and a clamping circuit 402, will integrate the signal of several ten frames 
by the counting circuit 104, and will incorporate an addition result in memory 405. 
[0094] And the data incorporated by memory 405 equalize by the average rhe JTNGU 
circuit 406, and are changed into an analog signal by D/A converter 407. This analog 
signal is added to the base voltage V41 of Tr41 through the 2nd amplifier 408 and a 
capacitor C42, and feedback control is performed. 

[0095] Next, operation of the 3rd example of this invention shown in drawing 4 is 
explained with reference to a drawing. 

[0096] Operation of the integrating circuit 4000 and the 1st amplifier 401 which were 
shown in drawing 4 , a clamping circuit 402, A/D converter 403, a counting circuit 404, 
memory 405, and the average rhe JTNGU circuit 406 is made to be the same as that of the 
1st example of the above, incorporates only the resistance dispersion component of each 
pixel except the bias component of the integrating-circuit output voltage V400 in memory 
405, and equalizes by the average rhe JINGU circuit 406. 

[0097] The data of the resistance dispersion component of each of this pixel are changed 
into an analog signal by D/A converter 407, and it is reversed with the 2nd amplifier 408, 
and a gain adjustment is performed, through capacity C42, it adds to the base voltage 
V41 of a transistor Tr41, and feedback control is performed. 

[0098] In this 3rd example, since only the resistance dispersion component of each pixel 
except the bias component of the integrating-circuit output voltage V400 is incorporated 
for the purpose of performing a FPN amendment in a simple amendment circuit, it is 
considering as amendment data and resistance dispersion of each pixel like the 1st 
example of the above is not calculated as an absolute value, an exact amendment cannot 
be performed. 

[0099] Moreover, since the amendment circuit is omitted in the voltage VBETr41 
between base emitters of Tr41 as shown in the 1st example of the above, even if it carries 
out feedback control of the dispersion coefficient to the base voltage of Tr41, only the 
part of the voltage VBETr41 between base emitters of Tr41 serves as an error. Moreover, 
as for the error, the base voltage V4 1 becomes remarkable as a low. 
[0100] However, although this 3rd example is rough by guessing resistance dispersion as 
an absolute value, the resistance dispersion component, i.e., the relative dispersion 
component, of each pixel except the bias component, and feeding back, in order to make 
it possible to perform FPN and a sensitivity dispersion amendment and not to perform 



special data processing, it is characterized by the ability to make a circuit scale small. 
[0101] Moreover, in the 3rd example shown in drawing 4 , an integrating circuit 4000 is 
realizable, even if it uses the integrating circuit which omitted the current regulator circuit 
like the integrating circuit 3000 of the 2nd example of the above like the integrating 
circuit 1 000 of the 1 st example of the above, although it is an integrating circuit with a 
current regulator circuit. 
[0102] 

[Effect of the Invention] As explained above, this invention does the following effects so. 
[0103] In order to measure the resistance of each pixel of a sensor, I hear that other 
equipments of the 1st effect of this invention are unnecessary, and there is. 
[0104] This is for computing the amount of resistance dispersion of each pixel of a 
bolometer type infrared sensor from the output voltage of a readout circuitry in this 
invention. 

[0105] I hear that the 2nd effect of this invention made unnecessary complicated 
operation of the output-data acquisition in the two uniform different amounts of incident 
lights etc. in the field conventionally performed by sensitivity dispersion amendment, and 
there is. 

[0106] This is because FPN and a sensitivity dispersion amendment can be performed in 
this invention by detecting the amount of resistance dispersion of each pixel, computing 
the dispersion coefficient of each pixel from the amount of dispersion, and feeding back 
to a control voltage under one uniform infrared input condition. 



CLAIMS 



[Claim(s)] 

[Claim 1] The infrared image pck-up equipment which carries out [ feeding back the 
output obtained by a bolometer type infrared sensor (it only calls a "sensor"), the 
integrating circuit which reads the output of the aforementioned sensor, means record the 
amount of the output of the aforementioned sensor of dispersion, means which carried out 
record vary and compute the dispersion coefficient of each pixel from an amount, the 
means which carry out the muUiplication of the aforementioned coefficient and the 
reference voltage, and the aforementioned multiplication means to the control voltage of 
the aforementioned integrating circuit, and ] as the 

[Claim 2] A bolometer type infrared sensor and the integrating circuit which reads the 
output signal of the aforementioned bolometer type infrared sensor, The analog-to-digital 
converter which considers the output of the aforementioned integrating circuit as an input 
(it is called a "A/D converter"). The counting circuit which considers the output of the 
aforementioned A/D converter as an input, and integrates a signal over a predetermined 
number of frames, The memory which considers the output of the aforementioned 
counting circuit as an input, and records the level of each pixel, The coefficient 
calculation circuit which computes a dispersion coefficient based on the output of the 
aforementioned memory, Bolometer type infrared image pck-up equipment which 
considers the output of the aforementioned coefficient calculation circuit as an input, and 
is characterized by having the digital to analog converter (it being called a "D/A 
converter") which outputs an analog signal, and feeding back the output of the 
aforementioned D/A converter to the aforementioned integrating circuit. 
[Claim 3] Bolometer type infrared image pck-up equipment according to claim 2 
characterized by having further the current regulator circuit which cancels the bias 
component of a signal, a means to compute a bias current, and a means to compute 
dispersion current. 

[Claim 4] Bolometer type infrared image pck-up equipment according to claim 3 with 
which a means to compute the aforementioned bias current is characterized by using as 
an input what carried out the analog / digital conversion of the signal of the 
aforementioned current regulator circuit. 

[Claim 5] Bolometer type infrared image pck-up equipment [ V ] according to claim 3 
characterized by for the calculation means of the aforementioned dispersion current 
performing output voltage of the aforementioned integrating circuit, and calculating (V- 
C)/t for integral capacity as C and the reset time t. 

[Claim 6] Bolometer type infrared image pck-up equipment according to claim 3 or 4 
which the calculation means of the aforementioned bias current sets R and emitter 
voltage of the transistor of a current regulator circuit to VE for the resistance of the 
resistance of VDD and a current regulator circuit by supply voltage, and is characterized 
by calculating (VDD-VE)/R. 

[Claim 7] The bolometer type infrared image pck-up equipment according to claim 2 
characterized by to perform the operation which deducts one from the value which **(ed) 
the current value which flows to a criteria pixel by the current value which flows to each 
pixel by making into a criteria pixel a certain specific pixel with the operation which 
deducted from the value to which the aforementioned coefficient calculation circuit 



**(ed) the average of the current which flows to each pixel by the current value which 
flows to each pixel one or the current which flows to a pixel near the average of the 
current which flows to each pixel 

[Claim 8] Bolometer type infrared image pck-up equipment characterized by detecting 
the amount of dispersion of resistance of a bolometer type infrared sensor as a FPN 
amendment signal, feeding back to the control voltage which controls the current which 
flows from this FPN amendment signal to a bolometer, passing fixed current, without 
depending on dispersion in the resistance of each pixel of a bolometer type infrared 
sensor, and performing a FPN amendment under a uniform infrared input condition. 



